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The asymmetric unit of the title complex, (C 12 H(,N 2 )3- 
[Fe(CN) 6 ]-C2H50H-3H 2 0, consists of two half [Fe(CN) 6 ] 3 ~ 
anions located on inversion centers, three 1,10-phenanthrolin- 
1-ium cations, [Hphen] + , an ethanol and three water solvent 
molecules. The average Fe — C and C— N bond lengths are 
1.942 (6) and 1.154 (3) A, respectively, while the Fe— C— N 
angles deviate slightly from linearity with values ranging from 
177.8 (2) to 179.7 (2)°. The Fe m atoms adopt a distorted 
octahedral geometry. All the species are linked through O — 
H- ■ N, N— H- ■ O and O— H- ■ O hydrogen-bonding inter- 
actions, resulting in a three-dimensional supramolecular 
network. 



Related literature 

For general background to hexacyanidometalate(III)-based 
complexes, see: Andruh et al. (2009); Tokoro & Ohkoshi 
(2011). For background to complexes containing hexa- 
cyanidometalate and phen ligands, see: Koner et al. (2005). 



Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
r mi „ = 0.915, r maI = 0.935 

Refinement 

R[F 2 > 2a(F 2 )} = 0.042 

wR(F 2 ) = 0.115 

S = 1.01 

9412 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



35350 measured reflections 
9412 independent reflections 
6179 reflections with / > 2o(I) 
R inl = 0.049 



555 parameters 

H-atom parameters constrained 
A/W = 0.42 e A~ 3 
^Pmm = -0-46 e A~ 3 
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D- ■ A 
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Ol-HIWA- ■ -Nl' 
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2.822 (2) 


176 


Ol-HIWB- ■ N2" 
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1.89 


2.732 (3) 


172 


02-H2WA- ■ N3'" 


0.85 


1.97 


2.809 (3) 


169 


02-H2WB- ■ -N4 ffi 
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1.92 


2.761 (3) 


171 


03-H3W^- ■ N5 
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N9-H9/1-03 
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150 


04-H4-01" 


0.84 
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Symmetry codes: (i 


) x,y,z + l; (i 


[) x, — y + | z - 


4; (iii) x,-y- 




x, -y + 1, z - 1; (v) x, 


-y+lz-% 









Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 2006); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 

This work was supported by the Natural Science Founda- 
tion of Jiangsu Province of China (No. BK2010343). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2532). 




Experimental 

Crystal data 

(C 12 H 9 N 2 ) 3 [Fe(CN) 6 ]-C 2 H 6 0-3H 2 0 M r = 855.72 
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Tris(1,10-phenanthrolin-1-ium) hexacyanidoferrate(lll) ethanol monosolvate 
tri hydrate 

Xiao-Qing Liu, Deng-YongYu and Ai-Hua Yuan 

Comment 

Design and synthesis of hexacyanometalate-based complexes have been widely studied because of their rich topologies 
and interesting properties (Tokoro & Ohkoshi, 2011). A large number of 3d-4f bimetallic systems have been synthesized 
by self-assembly of [M(CN) 6 ] 3 " (M= Fe, Cr, Co) building blocks and lanthanide ions in the presence of organic ligands 
(Andruh et ah, 2009). Recently, our group have aimed to prepare low-dimensional 3d-4f assemblies, employing 
[Fe(CN) 6 ] 3 " as aprecusor to react with lanthanide ions (Nd, Eu) and the chelating ligand 1 , 1 0-phenanthroline (phen). 
Unexceptedly, a new ion-pair complex, (Hphen) 3 .Fe(CN) 6 .CH 3 CH 2 OH.3H20 was obtained, in which the lanthanide ions 
were not involved. 

The asymmetric unit of the title complex consists of two half [Fe(CN)6] 3 " anions located on inversion centers, three 
protonated cations, [Hphen] + , an ethanol and three water molecules (Fig. 1). Both Fe atoms are in six-coordinated 
octahedral geometry. The average bond distances of Fe — C and C — N are 1.942 (6) and 1.154 (3) A, respectively, while 
the Fe — C — N angles derivate slightly from the linearity with the angles spanning from 177.8 (2) to 179.7 (2)°. The 
crystal structure is stabilized by hydrogen-bonding interactions involving [Fe(CN) 6 ] 3 " units, [Hphen] + cations, ethanol and 
water of hydration to form a three-dimensional supermolecular network (Fig. 2). 

Experimental 

Single crystals of the title complex were prepared at room temperature by slow diffusion of an ethanol solution (3 ml) 
containing Ln(N0 3 )3.6H 2 0 (Ln = Nd, Eu; 0.10 mmol) and phen (0.20 mmol) into a water solution (15 ml) of 
K 3 [Fe(CN) 6 ].H 2 0 (0.10 mmol). After about two weeks, block-shaped yellow crystals were obtained. 

Refinement 

The C-bound H atoms were included in the refinement at calculated positions in riding mode (C — H = 0.95-0.99 A, 
£4o(H) = 1.2 or 1.5 C/ eq (C)). The H atoms of water molecules and N-bound H atoms of the phen ligands were located 
from difference Fourier maps and refined in riding modes (O — H = 0.85 and N — H = 0.88 A, £/ iso (H) = 1.5 £4/0) or 1.2 
t/eq(N)). The hydroxyl H atom of the ethanol molecule was located from a Fourier map and was included as riding mode 
(O— H = 0.84 A, <7, S0 (H) = 1.2 £/„(())). 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

ORTEP diagram of the title complex, showing the 30% probability thermal motion ellipsoid. Symmetry codes: (i) -x + 1, 
-y+\,-z+\; (ii) -x + 2, -y + 1, -z + 1. 
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Figure 2 

A three-dimensional supramolecular network of the title complex. Dotted lines represent hydrogen-bonding interactions. 
Tris(1,10-phenanthrolin-1-ium) hexacyanidoferrate(lll) ethanol monosolvate trihydrate 



Crystal data 

(C 12 H 9 N 2 ) 3 [Fe(CN) 6 ]-C 2 H 6 0-3H 2 0 

M r = 855.72 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 20.5744 (18) A 

b= 14.8742 (13) A 

c= 14.1594(12) A 

P= 109.123 (1)° 

V= 4094.1 (6) A 3 

Z = 4 

Data collection 

BrukerAPEXII 
diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p & co scans 



F(000)= 1780 

D x = 1.388 MguT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6253 reflections 

(9 = 2.5-27.4° 

fi = 0.43 mm" 1 

r= 173 K 

Block, colorless 

0.21 x 0.18 x 0.16 mm 



Absorption correction: multi-scan 

(SADABS; Bruker, 2004) 
r min = 0.915, T raax = 0.935 
35350 measured reflections 
9412 independent reflections 
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6179 reflections with / > 2o(I) 
^, = 0.049 

^max 27.5 , 0 m [ Q 1.7 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > l^F 2 )] = 0.042 
wR(F 1 ) = 0.115 
5= 1.01 

9412 reflections 
555 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



h = -26->26 
fc=-19->18 
/ = -18— 18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0508P) 2 + 1.7012P] 

where P = (F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
Ay9 max = 0.42 e A" 3 
A/Vi n = -0.46 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C38 
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Til O 
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C40 


0.78688 (13) 
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0.2887 (2) 
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0.17787 (19) 


A AO AO //"\ 

0.0398 (6) 




T T /I A 

H40 


A HOf\f\ 

0.7899 


0.2253 


A 1 O £ 1 

0.1861 


A A A O * 

0.048* 




C41 


A HC A in /I A\ 

0.76419 (10) 


n /i 1 o z: a /1 t\ 

0.41360 (17) 


0.06965 (18) 


0.0268 (5) 




C4z 


U. /46U9 (1U) 


U.44/3Z (16) 


A f\1 1 1 O / 1 T\ 

— U.U3118 (1 /) 


A AO C /I 

0.0Z54 (5) 




C43 


0.7239 (2) 


t\ OHO A /O \ 

0.8784 (3) 


0.0029 (3) 


0.0806 (12) 




T-lzH A 


A fiT/IO 

w.o / ^+Z 


U.o IJJ 




0 1 91 * 
W.1Z1 




H43B 


0.7340 


0.9349 


0.0406 


0.121* 




H43C 


0.7399 


0.8277 


0.0489 


0.121* 




C44 


0.7595 (2) 


0.8775 (3) 


-0.0716 (3) 


0.0795 (12) 




H44A 


0.7473 


0.9333 


-0.1116 


0.095* 




H44B 


0.8096 


0.8792 


-0.0357 


0.095* 




Atomic displacement parameters (A 2 ) 




u u u 22 


U 33 




U 13 


JJ23 


Fel 


0.0227 (2) 0.0143 (2) 


0.0139(2) 


-0.00103 (17) 


0.00619(16) 


-0.00050 (18) 


01 


0.0348 (9) 0.0182 (8) 


0.0268 (9) 


0.0025 (7) 


0.0125 (7) 


0.0052 (7) 


Nl 


0.0398 (11) 0.0297 (12) 


0.0240(11) 


-0.0038 (9) 


0.0110(9) 


0.0042 (9) 


CI 


0.0251 (11) 0.0205 (12) 


0.0170(11) 


-0.0003 (9) 


0.0052 (9) 


-0.0022 (9) 


Fe2 


0.0213 (2) 0.0155 (2) 


0.0160(2) 


0.00027 (17) 


0.00647 (16) 


0.00038 (18) 


02 


0.0283 (9) 0.0290 (10) 


0.0509 (11) 


0.0027 (7) 


0.0172 (8) 


0.0052 (8) 


N2 


0.0521 (13) 0.0237 (12) 


0.0236 (11) 


-0.0071 (10) 


0.0093 (9) 


-0.0031 (9) 


C2 


0.0334 (12) 0.0205 (12) 


0.0170(11) 


0.0002 (9) 


0.0084 (9) 


0.0042 (9) 


03 


0.0388 (9) 0.0227 (9) 


0.0267 (9) 


-0.0063 (7) 


0.0099 (7) 


0.0001 (7) 


N3 


0.0315 (11) 0.0302 (12) 


0.0354(12) 


0.0027 (9) 


0.0125 (9) 


0.0045 (9) 


C3 


0.0292 (12) 0.0207 (12) 


0.0183 (11) 


-0.0015 (9) 


0.0084 (9) 


0.0017 (9) 


04 


0.0425 (13) 0.0613 (16) 


0.0932 (19) 


0.0131 (11) 


-0.0054 (12) 


-0.0321 (14) 


N4 


0.0324 (11) 0.0392 (13) 


0.0321 (12) 


-0.0054 (9) 


0.0113(9) 


-0.0005 (10) 


C4 


0.0268 (11) 0.0223 (12) 


0.0171 (11) 


-0.0007 (9) 


0.0052 (9) 


-0.0011 (9) 


N5 


0.0418 (12) 0.0306(12) 


0.0253 (11) 


0.0016 (9) 


0.0063 (9) 


0.0041 (9) 


C5 


0.0270(11) 0.0221 (12) 


0.0226 (12) 


-0.0007 (9) 


0.0088 (9) 


-0.0007 (10) 


N6 


0.0442 (12) 0.0250 (12) 


0.0277(11) 


0.0042 (9) 


0.0148 (9) 


-0.0003 (9) 
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0.0226 (12) 


A A 1 OA 

O.OloO 


/l 1 \ 

(11) 


A AAAO AOA 
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Geometric parameters (A, ") 



Fel— C2 


1.937 (2) 


C13— C14 


1.412(3) 


Fel— C2 1 


1.937 (2) 


C14— C15 


1.369 (3) 


Fel— CI' 


1.943 (2) 


C14— H14 


0.9500 


Fel— CI 


1.943 (2) 


C15— C16 


1.402 (3) 


Fel— C3 


1.946 (2) 


C15— H15 


0.9500 


Fel— C3 1 


1.946 (2) 


C16— H16 


0.9500 


Ol— H1WA 


0.8500 


C17— C18 


1.436 (3) 


01— H1WB 


0.8501 


CI 9— C20 


1.385 (4) 


Nl— CI 


1.155 (3) 


C19— H19 


0.9500 


Fe2— C6 


1.934 (2) 


C20— C21 


1.371 (4) 


Fe2— C6" 


1.934 (2) 


C20— H20 


0.9500 


Fe2— C4" 


1.937 (2) 


C21— C22 


1.413 (3) 


Fe2— C4 


1.937 (2) 


C21— H21 


0.9500 


Fe2— C5 U 


1.952 (2) 


C22— C30 


1.406 (3) 


Fe2— C5 


1.952 (2) 


C22— C23 


1.430 (3) 


02— H2WA 


0.8499 


C23— C24 


1.354 (3) 


02— H2WB 


0.8503 


C23— H23 


0.9500 


N2— C2 


1.156(3) 


C24— C25 


1.436 (3) 


03— H3WA 


0.8502 


C24— H24 


0.9500 


03— H3WB 


0.8503 


C25— C29 


1.408 (3) 


N3— C3 


1.149 (3) 


C25— C26 


1.410(3) 


04— C44 


1.432(4) 


C26— C27 


1.371 (3) 


04— H4 


0.8400 


C26— H26 


0.9500 


N4— C4 


1.151 (3) 


C27— C28 


1.396 (3) 


N5— C5 


1.152(3) 


C27— H27 


0.9500 


N6— C6 


1.158(3) 


C28— H28 


0.9500 


N7— C7 


1.335 (3) 


C29— C30 


1.439 (3) 


N7— CI 8 


1.357 (3) 


C31— C32 


1.399 (4) 


N7— H7A 


0.8800 


C31— H31 


0.9500 


C7— C8 


1.384 (3) 


C32— C33 


1.370 (4) 


C7— H7 


0.9500 


C32— H32 


0.9500 


N8— CI 6 


1.324 (3) 


C33— C34 


1.413 (4) 


N8— C17 


1.362 (3) 


C33— H33 


0.9500 


C8— C9 


1.375 (3) 


C34— C42 


1.401 (3) 


C8— H8 


0.9500 


C34— C35 


1.432(4) 


N9— CI 9 


1.332 (3) 


C35— C36 


1.354 (4) 


N9— C30 


1.358 (3) 


C35— H35 


0.9500 


N9— H9A 


0.8800 


C36— C37 


1.429 (4) 


C9— CIO 


1.416(3) 


C36— H36 


0.9500 


C9— H9 


0.9500 


C37— C38 


1.406 (4) 


NIO— C28 


1.334 (3) 


C37— C41 


1.408 (3) 


NIO— C29 


1.357 (3) 


C38— C39 


1.372 (4) 


CIO— C18 


1.410(3) 


C38— H38 


0.9500 


CIO— Cll 


1.435 (3) 


C39— C40 


1.381 (4) 


Nil— C31 


1.327 (3) 


C39— H39 


0.9500 


Nil— C42 


1.361 (3) 


C40— H40 


0.9500 


Cll— C12 


1.354 (3) 


C41— C42 


1.443 (3) 


Cll— Hll 


0.9500 


C43— C44 


1.468 (5) 
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N12— C40 
N12— C41 
N12— H12A 
C12— C13 
C12— H12 
C13— C17 

C2— Fel— C2' 
C2— Fel— CI 1 
C2'— Fel— CV 
C2— Fel— CI 
C2 1 — Fel— CI 
CI 1 — Fel— CI 
C2— Fel— C3 
C2'— Fel— C3 
CI'— Fel— C3 
CI— Fel— C3 
C2— Fel— C3' 
C2 1 — Fel— C3 1 
CI' — Fel — C3' 
CI— Fel— C3' 
C3— Fel— C3' 
H1WA— 01— H1WB 
Nl— CI— Fel 
C6— Fe2— C6" 
C6— Fe2— C4" 
C6 U — Fe2— C4" 
C6— Fe2— C4 
C6"— Fe2— C4 
C4"— Fe2— C4 
C6— Fe2— C5" 
C6 U — Fe2— C5" 
C4"— Fe2— C5" 
C4— Fe2— C5" 
C6— Fe2— C5 
C6 U — Fe2— C5 
C4 U — Fe2— C5 
C4— Fe2— C5 
C5"— Fe2— C5 
H2WA— 02— H2WB 
N2— C2— Fel 
H3WA— 03— H3WB 
N3— C3— Fel 
C44— 04— H4 
N4— C4— Fe2 
N5— C5— Fe2 
N6— C6— Fe2 
C7— N7— CI 8 
C7— N7— H7A 



1.337 (3) 
1.352 (3) 
0.8800 
1.435 (3) 
0.9500 
1.404 (3) 

180.0 
93.08 (9) 
86.92 (9) 
86.92 (9) 
93.08 (9) 
180.0 
91.20 (9) 
88.80 (9) 
90.25 (9) 
89.75 (9) 
88.80 (9) 

91.20 (9) 
89.75 (9) 
90.25 (9) 
180.0 
109.7 
177.9(2) 
180.0 

90.21 (9) 
89.79 (9) 
89.79 (9) 
90.21 (9) 
180.0 
89.63 (9) 
90.37 (9) 
91.60 (9) 
88.40 (9) 
90.37 (9) 
89.63 (9) 
88.40 (9) 
91.60 (9) 
180.0 
109.4 
177.8 (2) 
109.4 

178.2 (2) 
109.5 

179.3 (2) 
178.5 (2) 
179.7 (2) 
122.30 (19) 
118.9 



C43— H43A 
C43— H43B 
C43— H43C 
C44— H44A 
C44— H44B 



N7— CI 8— C17 
CIO— C18— C17 
N9— CI 9— C20 
N9— CI 9— H19 
C20— C19— H19 
C21— C20— C19 
C21— C20— H20 
CI 9— C20— H20 
C20— C21— C22 
C20— C21— H21 
C22— C21— H21 
C30— C22— C21 
C30— C22— C23 
C21— C22— C23 
C24— C23— C22 
C24— C23— H23 
C22— C23— H23 
C23— C24— C25 
C23— C24— H24 
C25— C24— H24 
C29— C25— C26 
C29— C25— C24 
C26— C25— C24 
C27— C26— C25 
C27— C26— H26 
C25— C26— H26 
C26— C27— C28 
C26— C27— H27 
C28— C27— H27 
N10— C28— C27 
N10— C28— H28 
C27— C28— H28 
N10— C29— C25 
N10— C29— C30 
C25— C29— C30 
N9— C30— C22 
N9— C30— C29 
C22— C30— C29 
Nil— C31— C32 
Nil— C31— H31 
C32— C31— H31 
C33— C32— C31 



0.9800 
0.9800 
0.9800 
0.9900 
0.9900 



119.59(19) 
120.8 (2) 

120.6 (2) 
119.7 
119.7 
119.4(2) 
120.3 
120.3 

120.3 (2) 
119.9 
119.9 
117.8 (2) 
118.7(2) 

123.4 (2) 

121.0 (2) 
119.5 
119.5 

121.1 (2) 
119.5 
119.5 
117.0(2) 
119.7(2) 
123.3 (2) 
118.9(2) 
120.5 
120.5 
119.7(2) 
120.2 
120.2 

123.7 (2) 
118.2 
118.2 
124.3 (2) 

117.3 (2) 

118.4 (2) 
119.6(2) 
119.4(2) 
121.0 (2) 
124.4 (2) 
117.8 
117.8 
119.0 (2) 
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/"< 1 O TTO a 

Clo — JN7 — H7A 


T T o n 
118.9 


PT) PTO TTTO 

C33 — C32 — H32 


1 OA C 

120.5 


N7 — C7 — 08 


1 / ZO\ 

120.6 (2) 


POT POO TTOO 

C31 — C32 — H32 


120.5 


\n po in 

N7 — C7 — H7 


119.7 


POO p O O PO /I 

C32 — C33 — C34 


T T A A /ON 

119.0 (2) 


p O r"7 T T~7 

Co — C7 — H7 


T T Pi *7 

119.7 


PT) POO 1111 

C32 — C33 — H33 


1 OA C 

120.5 


c • i / xto pn 

C16 — N8 — C17 


116.6 (2) 


P O J POO TTOO 

C34 — C33 — H33 


1 OA C 

120.5 


PA PO 

C9 — C8 — C7 


1 1 Pi /I /O \ 

119.4 (2) 


P /I O P 1 A P O O 

C42 — C34 — C33 


TTOO /O \ 

117.2 (2) 


/"<a r<o t to 

C9 — Co — Ho 


1 OA 1 

120.3 


p A ~) PO /I PIC 

C42 — C34 — C35 


1 OA 1 ZO\ 

120.1 (2) 


/"in PO TTO 

C7 — C8 — H8 


120.3 


P O O P 1 /I P O c 

C33 — C34 — C35 


TOO O /O \ 

122.7 (3) 


Pin XTA /"^OA 

C 1 9 — N 9 — C3 0 


t n o /t\ 

122.2 (2) 


PP /" PTC PP /I 

C36 — C35 — C34 


1 O 1 O /O \ 

121.2 (3) 


pin \TH T TH A 

C19 — JN9 — H9A 


i 1 o a 

118.9 


PP /" PTC TTOC 

C36 — C35 — H35 


1 1 A /I 

119.4 


POA XTfl TTfl A 

C30 — JN9 — H9A 


1 1 o n 

118.9 


/~"> /I *~<T C TT"?C 

C34 — C35 — H35 


1 1 A A 

119.4 


c • o pa n a 

Co — C9 — CIO 


T OA O ZO\ 

120.3 (2) 


PTC pi /" POO" 

C35 — C36 — C37 


1 O A O /O \ 

120. o (3) 


Co — C9 — H9 


1 1 A O 

119.0 


pic p o ii')/ 

C3 j — C3 6 — H3 6 


119.6 


/-i 1 a pa tth 

CIO — C9 — H9 


T T A O 

119.8 


POO P")/" TTOP 

C37 — C36 — H36 


T T A P 

119.6 


PIO XT1 A POA 

C28 — NIO — C29 


116.4 (2) 


PO O P 1 O P A T 

C38 — C37 — C41 


TTO O /O \ 

117.8 (3) 


/"i -1 o / i 1 a pa 

C18 — CIO — C9 


T 1 1 O /O \ 

117.7 (2) 


P")0 PTO PO/" 

C38 — C37 — C36 


TOO C /O \ 

123.5 (3) 


/"MO pin nil 

C18 — CIO — Cll 


T 1 O A 

118.9 (2) 


/ • J 1 p -) -7 / P / 

C41 — C37 — C36 


1 1 o o /o\ 

118.7 (2) 


p (\ p 1 i\ p | i 

C9 — CIO — Cll 


123.4 (2) 


POA P")0 POO 

C39 — C38 — C37 


T O A O /O \ 

120.8 (3) 


p- i-) i X T 1 1 P /I O 

C31 — Nil — C42 


116.2 (2) 


POA p ~) o TTOO 

C39 — C38 — H38 


119.6 


C12 — Cll — CIO 


T O A C 

120.5 (2) 


POO P")0 TTOO 

C37 — C38 — H38 


119.6 


pi i TT11 

C12 — Cll — Hll 


t 1 a n 

119.7 


p -> O P")A P/IA 

C 3 o — C 3 9 — C40 


1 1 O A /O \ 

118.9 (3) 


p t a /"< i i ttii 

CIO — Cll — Hll 


1 1 A O 

119.7 


POO P")A T TO A 

C38 — C39 — H39 


T OA P 

120.6 


C40 — N 1 2 — C4 1 


TOO O /O \ 

122.2 (2) 


P/IA P")A TTOA 

C40 — C39 — H39 


120.6 


pi/| A XT 1 O TT1 1 A 

C4U — JN 1 2 — H 1 2 A 


T 1 O A 

118.9 


XTTO P/IA POA 

N 12 — C40 — C39 


1 O A O /O \ 

120.0 (3) 


/"M1 XT 1 O TJ1 O A 

C41 — JN 12 — H12A 


llo. 9 


JN 1 2 — C4U — H40 


1 1 A / 

119.6 


pi 1 pn pi O 

Cll — C 1 2 — C 1 3 


111 yl /0\ 

121.4 (2) 


C3 9 — C40 — H40 


1 1 A / 

119.6 


P 1 1 P 1 O T T 1 1 

Cll — C12 — H12 


119.3 


XTTO P A \ P O O 

N12 — C41 — C37 


1 1 A A /O \ 

119.4 (2) 


p i pn tti ^ 

C13 — Clz — H12 


T 1 A 1 

119.3 


XTIO p /I 1 P/IO 

N 1 2 — C4 1 — C42 


lift/ /o\ 

119.6 (2) 


p 1 -7 P 1 O P 1 /I 

C17 — C13 — C14 


inn 

117.0 (2) 


PP -7 p /] 1 P yl O 

C37 — C41 — C42 


1 OA A /0\ 

120.9 (2) 


P 1 O P 1 O P 1 O 

C17 — C13 — C12 


1 T A O 

119.8 (2) 


XT T T P /I O P ") /I 

N 1 1 — C42 — C34 


1 O /I o /o\ 

124.2 (2) 


P 1 A P 1 1 P 1 O 

C14 — C13 — C12 


123.2 (2) 


XT T 1 P A O P /I T 

Nil — C42 — C4 1 


117.6 (2) 


PTC /"• t /l P T O 

C15 — C14 — C13 


1 1 A A /ON 

119.0 (2) 


PO/1 P/IO P/11 

C34 — C42 — C4 1 


TTOO ZO\ 

118.2 (2) 


pi f P1/1 Til /I 

C15 — C14 — H14 


1 OA C 

120.5 


C44 — C43 — H43A 


1 AA C 

109.5 


P 1 O P 1/1 TT 1 /I 

C13 — C14 — H14 


120.5 


P A A P A 1 TT/n Tl 

C44 — C43 — H43B 


109.5 


P 1 /I P 1 C P 1 P 

C14 — C15 — C16 


119.5 (2) 


T T A O A P /II T T /I O TO 

H43A — C43 — H43B 


109.5 


p 1 /I PIC TT1 C 

C 1 4 — C 1 5 — H 1 5 


T O A "5 

120.3 


C44 — C43 — H43 C 


1 AA C 

109.5 


C • 1 / PTC TT1C 

Clo — C15 — H15 


T OA O 

120.3 


H43A — C43 — H43C 


1 AA C 

109.5 


XTO P 1 P P 1 C 

N8 — Clo — C15 


TOO O /ON 

123.8 (2) 


T T /I O I~"> P /I O T T A O P 

H43B — C43 — H43C 


109.5 


in o — v i o — n i o 


118 1 


D4 CAA CAT, 




C15— C16— H16 


118.1 


04 C44 H44A 


108.1 


N8— CI 7— C13 


124.1 (2) 


C43— C44— H44A 


108.1 


N8— CI 7— CI 8 


117.20(19) 


04— C44— H44B 


108.1 


C13— C17— C18 


118.6(2) 


C43 C44 H44B 


108.1 


N7— CI 8— CIO 


119.62(19) 


H44A C44 H44B 


107.3 



Symmetry codes: (i) -x+l, -y+i, -z+1; (ii) -x+2, -y+l, -z+1. 
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Hydrogen-bond geometry (A, ") 



D—R-A 


D — H 


H-y4 


D-A 


D—R-A 


01— HlfK4-Nl' u 


0.85 


1.97 


2.822 (2) 


176 


01— mwB-m' v 


0.85 


1.89 


2.732 (3) 


172 


02— mwA-m v 


0.85 


1.97 


2.809 (3) 


169 


02— mwB-m v 


0.85 


1.92 


2.761 (3) 


171 


03— H3*E4-N5 


0.85 


2.05 


2.891 (3) 


168 


03 — H3ffB-N6 vi 


0.85 


1.93 


2.769 (3) 


168 


W—WA-01 


0.88 


1.83 


2.681 (2) 


161 


N9— H9A-03 


0.88 


1.80 


2.643 (2) 


159 


N12— H1Z4-02 


0.88 


1.84 


2.635 (3) 


150 


04— H4-01™ 


0.84 


1.99 


2.813 (3) 


167 


Symmetry codes: (iii) x, y,z+\; (iv) x, 


-jH-3/2, z+1/2; (v) x, -y+1/2, z-1/2; (vi) x, 


-y+3/2, z-V2; (vii) x, 


-y+3/2, z-3/2. 
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